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ABSTRAK 
 
 
 
Sistem suspensi dibina untuk menyediakan perjalanan yang selesa ketika melalui jalan 
yang kasar sambil memperbaiki pengendalian kenderaan. Ia juga membolehkan tayar 
kekal bersentuhan dengan permukaan jalan terutama di jalan kasar. Penyerap hentak 
adalah salah satu komponen yang berada dalam sistem suspensi untuk menghilangkan 
tenaga yang diserap oleh sistem suspensi. Sistem suspensi terdiri daripada roda ataupun 
tayar, spring, penyerap hentak ataupun strut, sambungan, sesendal dan beberapa 
komponen lain. Tajuk projek ini adalah untuk mengkaji keselesaan memandu antara dua 
kandungan penyerap yang berbeza iaitu minyak hidraulik dan gas bertekanan. Dua jenis 
penyerap hentak yang sedia ada di pasaran telah digunakan dalam projek ini sebagai 
model untuk melakukan kajian ini. Antara langkah yang dilakukan adalah menguji dan 
mengkaji kelakuan kedua-dua penyerap hentak dengan melakukan ujian mampatan dan 
melakukan pengiraan. Bagi mendapatkan data yang lebih baik, ujian simulasi telah dibuat 
untuk mengetahui tingkah laku kedua-dua penyerap hentak apabila melalui dua jenis 
keadaan jalan yang berbeza menggunakan perisian MatLab. Ujian getaran turut dilakukan 
menggunakan dua buah kereta dengan jenis penyerap hentak yang berbeza. Semua data 
dari setiap ujia telah dikumpulkan dan dibandingkan. Hasil kajian ini menunjukkan 
bahawa penyerap hentak jenis gas memberikan lebih keselesaan ketika memandu 
berbanding penyerap hentak jenis hidraulik. 
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ABSTRACT 
 
 
 
The suspension system is built to provide comfortable ride when travelling on the rough 
road while improve vehicle handling. It also allows the tires to remain in contact with 
road surface especially on rough road. Shock absorber is one of component install in 
suspension system to dissipate energy absorbed by suspension system. Suspension system 
are consisting of wheels or tires, coil spring, shock absorber or strut, linkages, bushing 
and several other components. This project title is to study the driving comfort between 
two different absorber content which are hydraulic oil and pressure gas. Two different 
type of shock absorbers that already available in the market were used in this project as a 
model to conduct this research. The steps of this project are to test and study the behavior 
of these two shock absorbers by conducted compression test and doing calculation. In 
order to get better data, a simulation test had been conducted to know the behavior of 
these two shock absorbers when travelling on two different road conditions by using 
MatLab software. Vibration test also has been done using two cars with different type of 
shock absorber. All data from all test has been collected and being compared. The 
outcome of this research shows that gas shock absorber gives more driving comfort 
compared to hydraulic shock absorber. 
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INTRODUCTION 
 Background 
For comfortable ride, the suspension system is worldwide used in automotive industries 
included design of bicycle until most modern vehicle to achieve comfortable ride. The 
objectives of using suspension system are to separate vehicle body from rough surface 
and to keep the wheel contact of road surface. A created suspension system must be in 
specific design which are can operates during full load and empty load vehicle, road 
condition, braking and speeding also maintain stability of vehicle during straight road and 
taking a corner. 
 
Spring and damper are the main component of the suspension system that placed 
between the vehicle body and axles. For damper also known as shock absorbers, it main 
task is to absorb kinetic energy from disturbance road and prevent vibration go through 
into the vehicle body. This part works by convert the kinetic energy which is vibration 
cause from disturbances into thermal energy. Thermal energy produced from convertion 
will produced heat that absorb by hydraulic fluid.  
 
Shock absorbers that commonly used widely are hydraulic shock absorbers and 
gas shock absorbers. Both types of shock absorbers still have same operation which is 
almost same design and shape. Its also usually comes with metal spring attach with shock 
absorbers to help return to initial condition after disturbance has been resolved. For design 
 2 
a shock absorbers, the main factor to be consider are comfort and vehicle handling also 
road holding. The increasing or decreasing of settling time as known as time to shock 
absorbers return to initial condition can effect the comfort and handling. The effect of 
comfort and vehicle handling can cause more damage or disaster toward vehicle even 
driver itself.  
 
For vehicle user, they choose their car’s shock absorbers themselves based on 
their own reason. That why many manufacturers offer with various spec of shock 
absorbers and metal springs. But, the vehicle user commonly chooses between gas or 
hydraulic types of shock absorbers due to its widely used in the industries.  
 
As a user, we must learn and know what the different between these two shock 
absorbers and their own benefit or disability. To know the comparison between gas shock 
absorbers and hydraulic shock absorbers available in the market must be study to know 
their different. 
 
 Problem Statement 
There are several problems must be considered during doing the research such as: 
 
a) The ability of shock absorbers to maintain the comfort and increase the 
vehicle handling among different type of shock absorbers. 
 
b) The function of shock absorbers to remain the road holding during rough 
road to maintain stability of the vehicles. 
 3 
 
c) The suitable type of shock absorbers to be use based on vehicle purpose 
such as daily use or race. 
 
 
 Project Objective 
For this project, there were some objectives that must be achieved. There are: 
 
a) To find the different between gas shock absorbers and hydraulic shock absorbers 
that already available in the market. 
 
b) To find the data related to these type of shock absorbers by doing some testing 
and calculation. 
 
c) To stimulate the behaviour of both types of shock absorbers by using simulation 
software. 
 
d) To assess the performance and capability between these shock absorbers by 
conduct real test in lab. 
 
 
 Project Scope 
The project scope are limited to some used process and equipment: 
 
a) Conduct compression test by applying force onto these two types of shock 
absorbers and find the damping coefficient for each shock absorbers using 
calculation. 
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b) Run simulation to get graph of shock absorbers behaviour on two different road 
condition by using MatLab software with standard measurement input data. 
 
c) Conduct a real test to measure the capability of shock absorbers as known as 
vibration test by using real selected cars with different types of shock absorbers. 
 
 
 Project Significance 
 
From this research, student should be able to learn and improve the knowledge about the 
different between types of shock absorbers available in the market. Each types of shock 
absorbers used on same model of the car will give a different output in source of 
comfortable ride or car handling. That why many shock absorbers were designed 
specifically and in different type for selected car model to improve something important 
during driving the car. By doing this project or research, the different between the gas 
shock absorbers and hydraulic shock absorbers can be known after the comparison 
between them are successfully done using suitable method. 
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LITERATURE REVIEW 
 Introduction 
       Suspension framework is the system consist of tire, damper, spring and linkage in 
a vehicle connect through wheel to allow any related motion to happen between these two 
(Reza N. Jazar, 2008). In the meantime, it enhances traveller comfort and vehicle strength 
in a specific level. Conventional, commercial oriented suspension are detached and are 
for all time intended for comfort or stability purpose. The issue comprises in the exchange 
of connection amongst comfort and stability. 
 
 Suspension History 
       R. Tredwell was inspired the first pattern of coil spring in 1763 and they did not 
have to be seperated and lubricated periodically compared to leaf spring as aadvantages 
of coil spring. Gottlieb Daimler in Germany is the leading exponent when some European 
car maker had tried coil spring for their suspension system. A leaf spring is a 
straightforward type of spring normally utilized for the suspension in wheeled vehicles. 
Initially called a covered or carriage spring, and now and then alluded to as a semi-circular 
spring or truck spring, it is one of the most seasoned types of springing, showing up on 
carriages in England after 1750 and from that point moving to France and Germany 
(Sheldon Axle Company, 2008). The venerable leaf spring still used in rear suspension 
today that introduced today by Obadiah Elliot of London in 1804. General Motors, 
